In a recent paper, Kalamidas has advanced a new proposal of faster than light communication which has not yet been proved invalid. In this paper, by strictly sticking to the standard quantum formalism, we prove that, as all previous proposals, it does not work.
picture, taken from the paper by Kalamidas, depicting a source S of entangled photons in precise modes which impinge on appropriate beam splitters BS 0 , BS a and BS b , the first one with equal transmittivity and reflectivity, the other two with (real) parameters t and r characterizing such properties. Finally, in the region at right, one can (or not at his free will) inject coherent photon states |α characterized by the indicated modes:
The experimental set up devised by Kalamidas.
II. THE INITIAL STATE
Kalamidas' mechanism for superluminal signaling rests on the possibility of injecting or to avoid to do so the coherent states at the extreme right. Correspondingly, one has, as his initial state either:
Using such expressions one easily evaluates the evolved of each of the two initial states going through all the beam splitters with their particular characteristics.The computation is quite easy and the final state, when the coherent states are present at right, turns to have the following form:
Alternatively, when the second initial state is considered, the evolution leads to:
I must confess that the original paper by Kalamidas as well as many of the comments which red is unaffected by all conceivable legitimate actions made at right. The game is the usual one. One can consider:
• Unitary evolutions involving the systems at right :
• Projective measurement of an observable with spectral family P
In all these cases (which exhaust all legitimate quantum possibilities), due to the cyclic property of the trace, to the unitarity of U (R) and to the fact that the projection operators P red does not change in any way whatsoever as a consequence of the action at right.
In brief, for investigating the physics at left one can ignore completely possible evolutions or measurements of any kind done at right. Obviously the same does not hold if one performs a selective measurement at right. But in this case the changes at left induced by the measurement depend on the outcome which one gets, so that, to take advantage of the change, the receiver at left must be informed concerning the outcome at right, and this requires a luminal communication.
In accordance with these remarks, sentences like those I have mentioned above and appearing in Ref. [8] , must be made much more precise. If at right one performs a measurement identifying the occupation numbers of the various states, one has to describe it appropriately taking into account all possible outcomes. Concentrating the attention on a specific outcome one is actually considering a selective measurement, an inappropriate procedure, as just discussed. 
V. PROOF THAT NO EFFECT IS INDUCED AT LEFT
In accordance with the previous analysis, to answer the just raised question we consider the most general self-adjoint operator of the Hilbert space of the modes at left which we will simply denote as h(a 1 , a
It is now an easy game to repeat the calculation for the much simpler case in which the initial state is |ψ . One simply has precisely the expression (7) with all the coherent states missing. Taking into account that the operators of modes 2 and 3 act now on the vacuum state one immediately realizes that one gets once more the result (9).
VI. CONCLUSION
We have proved, with complete rigour that the expectation value of any conceivable self adjoint operator of the space of the modes 1 at left remains the same when one injects or does not inject the coherent states at right. Note that the result is completely independent from the choice of the phase φ characterizing the two terms of the entangled initial state and from the parameters t and r of the beam splitters and it does not involve any approximate procedure.
Accordingly, we have shown once more that devices of the type of the one suggested by Kalamidas do not consent superluminal communication.
A last remark. During the alive debate which took place recently in connexion with Kalamidas proposal, other authors have reached the same conclusion. However the reasons for claiming this were not always crystal clear and a lot of discussion had to do with the approximations introduced by Kalamidas. For these reasons we have decided to be extremely general and we have been pedantic in discussing even well known facts and properties of an ensemble of photons. Our aim has been to refute in a completely clean and logically consistent way the idea that the device consents faster than light signaling.
